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We present a case series and literature review of injury to the popliteal vessels during total knee
replacement (TKR). This is rare but may be limb-threatening with devastating consequences for the
patient. An individual surgeon will see few cases. Over a 28-month period 3913 elective TKRs were
performed at three hospitals in East Anglia, United Kingdom. We present nine cases (0.23%) of popliteal
artery injury following TKR. All required further investigation and intervention. The range of pathology
included intra-operative haemorrhage (3 cases), thrombosis (2 cases), pseudo-aneurysm (3 cases) and
arteriovenous ﬁstula (1 case). Deﬁnitive treatment of the arterial injury was by primary repair (4 cases),
interposition graft (2 cases), bypass graft (2 cases), endovascular stenting (1 case) and primary above-
knee amputation (AKA; 1 case). There was morbidity in four patients: two AKAs, one case of foot-drop,
and one unsightly fasciotomy scar. There was no mortality. Compared to other published studies
(totalling 141 cases) complications resulting from direct arterial injury were signiﬁcantly more common
in our series. Incidence remains steady. More careful surgical technique may be the most effective
preventative measure. Ongoing awareness is therefore essential for early diagnosis and management of
this rare but serious complication.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Injury to the popliteal vessels during total knee replacement
(TKR) is rare, with a reported incidence of 0.03e0.51%.1e6 An
individual surgeon will encounter this complication very infre-
quently. Although rare these complications deserve attention as
consequences may be disastrous, with mortality in up to 7%,
amputation in up to 42%7 and other morbidity such as foot-drop.
Injury may result in arterial occlusion or laceration. Thrombotic
occlusion is caused by an indirect mechanism such as joint
manipulation or tourniquet application and presents with limb
ischaemia. Arterial laceration or transection is caused by a direct
penetrating injury and may present as intra-operative haemor-
rhage, pseudo-aneurysm, arteriovenous ﬁstula and recurrent hae-
marthrosis. Pre-operative risk factors6,9,10 have been identiﬁed and
endovascular and open management has been described. However
there is no consensus on the optimum management of these
complications.34 We present a series of nine patients suffering
popliteal artery injury following total knee replacement (Table 1).ciates Ltd. Published by Elsevier Lt2. The cases
Between July 2005 and November 2007, 3913 elective TKRs
were performed in the Trauma and Orthopaedic departments at the
Ipswich, Norfolk and Norwich and James Paget NHS hospitals,
United Kingdom. Nine patients (0.23%) with vascular injuries were
referred to the on-call or outpatient vascular service. The mean age
of the patients was 69.4 years (range 54e79 years). Five were male
and four were female. A tourniquet was used during the ortho-
paedic part of each procedure. All TKRs were primary and per-
formed for osteoarthritis through a medial parapatellar approach
by Consultant orthopaedic surgeons. Seven of the complications
were due to direct trauma (3 arterial lacerations, 1 arteriovenous
ﬁstula, 2 pseudo-aneurysms) and two were due to indirect trauma
(thrombosis). Vascular exploration was through the medial
approach by Consultant vascular surgeons.
Case 1. A 59-year-oldman underwent primary right TKR. He had
previously suffered a traumatic femoral shaft fracture ﬁxed with
intramedullary nailing, which was complicated by myositis ossiﬁ-
cans of the adductors and extensors. On deﬂation of the tourniquet
following TKR therewas copious bleeding from the posterior aspect
of knee. Immediate exploration revealed a popliteal artery lacera-
tion and venous bleeding. This was probably caused by an oldd. All rights reserved.
Table 1
Summary of cases.
Case Pre-operative factors Presentation Time to
diagnosis
Investigation Pathology of popliteal
artery
Outcome
1 Femoral shaft fracture
myositis ossiﬁcans
Haemorrhage Intra-operative e Laceration AKA
2 e Haemorrhage
Acute limb ischaemia
Intra-operative On-table arteriography Laceration Excision/end-to-end
anastomosisþ fasciotomy
3 Obese Haemorrhage Intra-operative On-table arteriography Laceration Excision/end-to-end
anastomosisþ vein ligated
4 e Venous gangrene 2 weeks Arteriography Arteriovenous ﬁstula Covered stent: failed
AKA
5 Obese Calf pain/swelling 5 days Duplex US
Arteriography
Pseudo-aneurysm Vein patch repair
Popliteal vein repair
Fasciotomy, then SSG
6 Hypertension Knee swelling 3 months Duplex US
Arteriography
Pseudo-aneurysm LSV interposition graft
Fasciotomy
Dysaesthesia (saphenous nerve)
7 Hypertension,
hypercholesterolaemia
Calf swelling/tender 2 days Duplex US Pseudo-aneurysm Primary repair
8 Hypertension Ischaemia 2 days Duplex US
Arteriography
Thrombosis LSV interposition graft
Fasciotomy, then SSG
Weak dorsiﬂexion: splint
Toe clawing: corrective surgery
9 Peripheral arterial
disease
Critical limb ischaemia 6 weeks Arteriography Thrombosis Femoro-popliteal bypass
Fig. 1. Arteriovenous ﬁstula.
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a piece of vessel was stuck to this avulsed fragment. Arterial bypass
was attempted but there was severe ongoing venous bleeding
despite control of the popliteal artery. The TKR prosthesis was
removed and an above-knee amputation (AKA) performed.
Case 2. A 54-year-old male underwent primary right TKR. On
deﬂation of the tourniquet there was copious bleeding and the foot
was ischaemic. Intra-operatively it was noted that femur had been
perforated posteriorly during drilling. On-table arteriography
showed no ﬂow below the adductor hiatus. Exploration revealed
a laceration on the anterior aspect of popliteal artery with proximal
spasm and thrombosis and distal collapse. There was also venous
bleeding and a large haematoma. Thrombus was retrieved with
a Forgarty catheter. The damaged section of artery was excised and
an end-to-end anastomosis performed. Venous bleeding was
controlled with sutures but the vein could not be reconstructed due
to extensive haematoma. Full-length anterior fasciotomy was per-
formed. The limb was saved.
Case 3. A 74-year-old female with a BMI of 44 underwent
primary right TKR. Her obese thigh made retraction difﬁcult. The
patella could not be dislocated so was retracted laterally. The
posterior cortex of femur had been inadvertently perforated during
drilling. Tourniquet deﬂation revealed bleeding from the femoral
canal. Immediate on-table arteriography via the ipsilateral
common femoral artery showed contrast extravasation and no
distal ﬂow. Exploration revealed a large haematoma, profuse
venous bleeding, half the circumference of the popliteal artery had
been lacerated and the end of a nerve was exposed. The vein was
ligated. The arterywasmobilised and a Fogarty catheter was passed
distally. End-to-end anastomosis was successful and the limb was
subsequently well perfused. However there was permanent foot-
drop due to nerve injury.
Case 4. A 79-year-old female underwent primary right TKR. She
had a history of bilateral venous ulcers, treated with bilateral long
saphenous surgery, but no history of peripheral arterial disease.
Twoweeks post-operatively she developed worsening and infected
ulceration of the right leg and then gangrene of the second toe and
heel. Arteriography showed a right popliteal aneurysm and arte-
riovenous ﬁstula (Fig. 1). This was therefore causing venous
hypertension and venous gangrene. A covered arterial stent to close
the ﬁstula was attempted but unsuccessful. Given the lack ofsuitable vein graft and the signiﬁcant risk of infection of a synthetic
graft from the ulcers, an AKA was performed. Duplex US of the left
popliteal fossa showed no aneurysm.
Case 5. A 67-year-old obese lady underwent primary left TKR.
Five days post-operatively there was ongoing calf pain and
swelling. Duplex US showed a popliteal aneurysm 3 cm in diameter
and arteriography conﬁrmed a pseudo-aneurysm. Exploration was
Fig. 3. Pseudo-aneurysm.
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aneurysmwas on the posterior aspect of the popliteal artery. There
was active bleeding from a 2-mm jagged laceration. A small
segment of LSV was harvested for vein patch repair. The popliteal
vein was repaired directly. Fasciotomy was performed through
a single 20-cm anterolateral incision. This woundwas subsequently
closed by split-skin grafting (SSG) which left an unsightly scar
(Fig. 2), but function was excellent.
Case 6. A 77-year-old man with a history of hypertension
underwent a primary right TKR. Wash-out of a haematoma was
required in the ﬁrst post-operative week. Over the next three
months his leg became increasingly swollen and tender. Exami-
nation revealed a popliteal aneurysm, which was measured on
Duplex US to be 13 cm by 6 cm and conﬁrmed on arteriography
(Fig. 3). There were no features of limb ischaemia. Exploration
showed the pseudo-aneurysm arising from a 3 mm laceration on
the posterior wall of the artery. There was no atheroma. A 2-cm LSV
interposition vein graft was inserted. Subsequently the patient
developed pain and poor foot movement suggestive of compart-
ment syndrome. A closed fasciotomy was performed but showed
haematoma only with normal muscle. Follow-up at six months
showed dysaesthesia related to the saphenous nerve but this did
not bother the patient.
Case 7. A 75-year-old lady with a history of hypertension and
hypercholesterolaemia underwent primary right TKR. On the
second post-operative day her calf became swollen and tender.
Pulses were palpable. A deep venous thrombosis (DVT) was sus-
pected and therapeutic low molecular-weight heparin was started.
Subsequent Duplex US showed a popliteal pseudo-aneurysm 1 cm
by 3 cm in size. Urgent exploration revealed a haematoma and
popliteal artery damage at the level of the knee joint. This was
repaired directly. Follow-up US at three months showed no recur-
rence of the pseudo-aneurysm.
Case 8. A 71-year-old man with a past history of hypertension
underwent primary right TKR. Immediately post-operatively the
peripheral pulses were palpable. Two days later the patientFig. 2. Fasciotomy scar.complained of altered sensation. Examination showed a swollen
and tender calf and the pulses were no longer palpable. Duplex US
suggested popliteal artery occlusion. Compartment syndrome was
suspected and the popliteal artery was explored immediately. On-
table arteriography conﬁrmed popliteal artery occlusion (Fig. 4).Fig. 4. Popliteal artery occlusion.
Table 3
Risk factors.
Risk factor This case series
Peripheral arterial disease 1
Presence of an arterial bypass graft 0
Arterial calciﬁcation on plain radiograph 0
Revision surgery 0
Other prior surgery near the knee joint 1
Afro-Caribbean origin 0
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tear near the origin of the inferior medial geniculate artery. The
damaged segment was excised and bridged with a reversed LSV
graft. Full-length fasciotomy showed anterior tibial muscles of
doubtful viability. The medial incision was later closed by SSG. The
anterior compartment showed patchy necrosis and required serial
debridement and subsequent SSG. A foot-drop persisted post-
operatively and required splinting and physiotherapy. Clawing
developed secondary to muscle ﬁbrosis and required soft tissue
corrective surgery a year later.
Case 9. A 69-year-oldman underwent primary right TKR. He had
a history of hypertension, ischaemic heart disease, peripheral
arterial disease and smoking. On the second post-operative day he
developed numbness of the sole of his foot, which was improving
by the ﬁfth day. On follow-up six weeks later hewas complaining of
severe intermittent claudication. Examination showed cyanosis of
his toes, no foot pulses and a reduced ankle-brachial pressure
index. Arteriography showed popliteal artery occlusion with
reconstitution via collaterals into a narrowed below-knee popliteal
artery. The left leg vessels were normal. A femoro-popliteal vein
bypass was performed and normal foot perfusion restored.
3. Discussion
Injury to the popliteal artery is a rare but limb-threatening
complication of TKR that has relevance for both the orthopaedic
and vascular surgeon. It is associated with litigation in up to 50% of
cases.43 TKR for osteoarthritis is performed to improve quality of
life. It is therefore essential that the incidence is accurately reported
when considering TKR. We report nine cases of popliteal artery
injury following TKR. There was signiﬁcant morbidity: two patients
required AKA; three patients required fasciotomy for compartment
syndrome, including one patient with a foot-drop and contractures
requiring further surgery; and one patient with dysaesthesia
following harvesting of the LSV. There was no mortality.
There is a ten-fold difference in reported incidence, which
ranges from 0.03 to 0.51%.1e6 The pooled incidence from these
studies is 0.11%. Sampling from this population with the assump-
tion of a uniform incidencewould be very unlikely to generate such
awide range of observed incidences (p< 0.001; chi-squared test). It
is therefore more likely to suggest heterogeneity in the published
reports, for example case-mix or length of follow-up, combined
with under-reporting in some series and publication bias.
Early diagnosis requires examination of pre-operative and post-
operative neurovascular status. In our case series very few of the
patients had their pre-operative pulse status documented. The
three cases of haemorrhage were discovered intra-operatively
following tourniquet deﬂation. The distribution of time to diagnosis
for the other complications is consistent with the literature
(Table 2).
Of the thrombotic complications previously reported, 35% were
diagnosed intra-operatively, a further 30% within 24 h, and the
remaining 35% after 24 h with a mean of 12 days (range 42 h to six
weeks). Post-stenotic dilatation of the popliteal artery due toTable 2
Time to diagnosis: mean (range).
Pathology This case series Literature
Haemorrhage Intra-operative e
Thrombosis 22 days
(2 dayse6 weeks)
12 days
(0 he6 weeks)
Pseudo-aneurysm 33 days
(2 dayse3 months)
72.3 days
(8 dayse12 months)
AVF 14 days 24 days
(6 dayse6 weeks)extrinsic compression by a spur has been reported at two years
postoperation.9 In our hospitals cases are discharged from follow-
up at six weeks. This policy may lead to under-reporting of
complications, especially of pseudo-aneurysms, which have amean
time to diagnosis of over ten weeks.
Mechanisms of injury to popliteal vessels may be direct or indi-
rect. Direct penetrating trauma may cause intra-operative haemor-
rhage, pseudo-aneurysm or arteriovenous ﬁstula. Indirect blunt
trauma, for example through use of tourniquet or manipulation of
the knee joint, may cause intimal damage or atheromatous plaque
disruption followed by thrombo-embolic complications. Even
microscopic intimal disruption may accelerate atherosclerosis and
cause delayed occlusive complications.35 Cadaveric studies38 have
shown that during TKR the steps of posterior retraction, hyperex-
tension, hyperﬂexion and the exposed sharp bony edges after tibial
osteotomymay expose the popliteal artery or collaterals to high risk
of injury. The distance between the popliteal artery and tibia is
greatest at 60e90 degrees ﬂexion.39 Risk of indirect injury may
therefore be reduced by performing the operation with the knee in
ﬂexion, cautious knee manipulation and cautious use of a tourni-
quet.7,14,16,20,21,33,36,37 The use of pneumatic tourniquets during
elective orthopaedic surgery iswidespread. However the beneﬁts of
a bloodless operating ﬁeld and improved bone-to-cement bonding
should be balanced against the risks of neurovascular injury.
Reduction of tourniquet inﬂation time or pressure may not be
enough to prevent thrombotic complications, which have been
reported after only 10 min of tourniquet use,12 especially in the
presence of an infrainguinal bypass graft.14 A randomised trial36
comparing TKR with and without tourniquet use showed no
signiﬁcant difference in immediate and early outcomes such as
operating time, total blood loss or technical difﬁculty. Long term
outcomes suchasprosthesis infectionor looseningwerenot studied.
Risk factors for arterial injury that may be detected pre-opera-
tively include peripheral arterial disease,13 presence of an arterial
bypass graft,5,14 arterial calciﬁcation on plain radiograph,16,20
revision surgery,6,32,41 other surgery near the knee joint1 and
Afro-Caribbean origin.6 Revision surgery is associated with an
approximately doubled risk of vascular injury,6,41 whichmay reﬂect
ﬁxation of the artery closer to the knee joint in scar tissue39 making
it more susceptible to indirect and direct trauma. Presence of some
of these risk factors may be an indication for pre-operative referral
to vascular surgery with an appropriate threshold to avoid over-
whelming vascular surgical services. These risk factors were only
present in two of our patients (Table 3). Systemic factors such as
haemophilia23 or malignancy33 may also increase risk of compli-
cations related to bleeding or thrombosis.Table 4
Initial treatment.
Treatment Number
Repair/end-to-end 4
Interposition 2
Bypass 1
Endovascular 1
Primary AKA 1
Table 5
Morbidity and mortality. P-values from test of difference of proportion.
Complication Our cases Literature Statistic
Mortality 0 (0%) 1.7% p¼ 0.34
AKA 2 (22%) 15.8% p¼ 0.22
Fasciotomy 3 (33%) e e
Foot-drop 1 (11%) 4.4% p¼ 0.18
A. Pal et al. / International Journal of Surgery 8 (2010) 430e435434A total of 141 cases of vascular injury following TKR have been
reported in English language journals since 1975. Thrombosis was
the most commonly reported pathology (67%),2,3,5,7,8,11e22 followed
by pseudo-aneurysm (20%),2,7,8,20,21,23e31 intra-operative haemor-
rhage (7%),7,21,32 arteriovenous ﬁstula (4%),1,21,25 embolus (1%)33
and extrinsic compression (1%).9 In contrast the proportion of
injuries related to direct arterial laceration in our series was 77%,
which is signiﬁcantly higher (p¼ 0.02; test of proportion). This
difference may reﬂect variation in case-mix between series or
variation in detection rate of direct and indirect injuries between
series. Direct trauma may be associated with poor or careless
surgical technique,40 which may be a factor in our series. Cases of
complications related to direct trauma may be under-reported in
other series.
There is no consensus on optimum management. Thrombosis
has been treated by percutaneous thrombus aspiration, throm-
bectomy, bypass surgery,19 primary amputation and urokinase with
or without prostacyclin.16,17 Popliteal pseudo-aneurysm may be
managed percutaneously by thrombin injection, covered stenting,
embolisation or Duplex US-guided compression;42 or surgically by
excision and repair with vein patch or interposition graft. One of
our patients underwent immediate exploration without prior
investigation. The others were investigated with Duplex US, arte-
riography or both. Duplex US was useful to distinguish deep venous
thrombosis from pseudo-aneurysm. In such cases it may be better
to avoid anticoagulation for suspected DVT until this is radiologi-
cally diagnosed.
Initial treatment was determined by pathology (Table 4).
Post-operative management also varied between reports, from
routine thromboprophylaxis41 to full anticoagulation with intra-
venous or subcutaneous heparin13,32 and lifelong anti-platelet
medication.13 Our patients all received routine thromboprophylaxis
with subcutaneous low molecular-weight heparin.
The morbidity rate in our series was slightly higher than has
been previously reported (Table 5) but none of the differences were
signiﬁcant.
In conclusion this case series highlights that the rate of popliteal
artery injury following TKR in our hospitals is relatively high
compared with the literature, especially given that only two of our
patients had previously reported risk factors. There is a ten-fold
difference in reported incidence, which is unlikely to occur by
chance alone. Compared to the literature, complications related to
direct vessel injury were signiﬁcantly more common in our series.
It should be emphasised that this may reﬂect poor surgical tech-
nique even though all procedures were performed by fully trained
Consultant surgeons. Therefore the most effective preventative
measure may be careful surgical technique. The rate of arterial
injury itself remains steady. Successful outcome requires an
ongoing awareness of this rare but potentially devastating
complication of TKR and has relevance for both the orthopaedic and
vascular surgeon. This awareness will help early diagnosis and early
referral to vascular surgery.Conﬂict of interest statement
None to declare.Funding
None.
Ethical approval
We approve publication of this article. The necessary ethical
approval has been gained.
References
1. Choksey A, Noble J, Brown JJK, Marcuson RW. Angiography in vascular prob-
lems with total knee replacement: a report of three cases. Knee 1998;5:63e7.
2. Holmberg A, Milbrink J, Bergqvist D. Arterial complications after knee arthro-
plasty: 4 cases and a review of the literature. Acta Orthop Scand 1996 Feb;67
(1):75e8.
3. Calligaro KD, DeLaurentis DA, Booth RE, Rothman RH, Savarese RP,
Dougherty MJ. Acute arterial thrombosis associated with total knee arthro-
plasty. J Vasc Surg 1994 Dec;20(6):927e30.
4. DeLaurentis DA, Levitsky KA, Booth RE, Rothman RH, Calligaro KD, Raviola CA,
et al. Arterial and ischemic aspects of total knee arthroplasty. Am J Surg 1992
Sep;164(3):237e40.
5. Rand JA. Vascular complications of total knee arthroplasty: report of three
cases. J Arthroplasty 1987;2:89e93.
6. Abularrage CJ, Weiswasser JM, DeZee KJ, Slidell MB, Henderson WG,
Sidawy AN. Predictors of lower extremity arterial injury after total knee or total
hip arthroplasty. J Vasc Surg 2008;47:803e8.
7. Kumar SN, Chapman JA, Rawlins I. Vascular injuries in total knee arthroplasty.
A review of the problem with special reference to the possible effects of the
tourniquet. J Arthroplasty 1998 Feb;13(2):211e6.
8. Da Silva MS, Sobel M, Surgeons of the Southern Association of Vascular Surgery.
Popliteal vascular injury during total knee arthroplasty. J Surg Res 2003 Feb;109
(2):170e4.
9. McWilliams TG, Poon CL, McCollum CN. An unusual complication of total knee
replacement: a case report. J Bone Joint Surg Br 1997;791:102.
10. Wilson JS, Miranda A, Johnson BL, Shames ML, Back MR, Bandyk DF. Vascular
injuries associated with elective orthopedic procedures. Ann Vasc Surg 2003
Nov;17(6):641e4 [Epub 2003 Oct 13].
11. Gregory PC, Rogic R, Eddington C. Acute arterial occlusion after total knee
arthroplasty. Am J Phys Med Rehabil 2006 Nov;85(11):924e6.
12. Matziolis G, Perka C, Labs K. Acute arterial occlusion after total knee arthro-
plasty. Arch Orthop Trauma Surg 2004;124:134e6.
13. Berger C, Anzböck W, Lange A, Winkler H, Klein G, Engel A. Arterial occlusion
after total knee arthroplasty: successful management of an uncommon
complication by percutaneous thrombus aspiration. J Arthroplasty 2002 Feb;17
(2):227e9.
14. Dossche L, Brabants KAM. Arterial graft occlusion after total knee arthroplasty
treated by prompt thrombectomy. J Arthroplasty 2002;17:670e2.
15. Bellemans J, Stockx L, Peerlinck K, Vermylen J, Lacroix H, Suy R. Arterial
occlusion and thrombus aspiration after total knee arthroplasty. Clin Orthop
Relat Res 1999 Sep;366:164e8.
16. Kobayashi S, Isobe K, Koike T, Saitoh S, Takaoka K. Acute arterial occlusion associ-
atedwith total kneearthroplasty.ArchOrthop TraumaSurg1999;119(3e4):223e4.
17. Ohira T, Fijimoto T, Taniwaki K. Acute popliteal artery occlusion after total knee
arthroplasty. Arch Orthop Trauma Surg 1997;116(6e7):429e30.
18. Mureebe L, Gathan V, Kahn M, Kerstein M, Roberts A. Popliteal artery injury
after total knee arthroplasty. Am Surg 1996;62:366e8.
19. Parfenchuck T, Young T. Intraoperative arterial occlusion in total joint arthro-
plasty. J Arthroplasty 1994;9:217.
20. Hozack W, Cole P, Gardner R, Corces A. Popliteal aneurysm after total knee
arthroplasty: case reports and review of the literature. J Arthroplasty
1990;5:301e5.
21. Rush J, Vidovich J, Johnson M. Arterial complications of total knee replacement.
The Australian experience. J Bone Joint Surg 1987;69(3):400e2.
22. Zahrani W, Cuschieri R. Vascular complications after total knee replacement.
J Cardiovasc Surg 1989;30:951e2.
23. Kickuth R, Anderson S, Kocovic L, Ludwig K, Siebenrock K, Triller J. Endovas-
cular treatment of arterial injury as an uncommon complication after ortho-
pedic surgery. J Vasc Interv Radiol 2006 May;17(5):791e9.
24. Papas TT, Maltezos CK, Papanas N, Antoniou G, Lazarides MK. Popliteal
artery pseudoaneurysm after total knee replacement. Vasa 2007 May;36
(2):145e8.
25. Langkamer VG. Local vascular complications after knee replacement: a review
with illustrative case reports. The Knee 2001;8:259e64.
26. Plagnol P, Diard B, Bruneteau P, Roncheau V. Pseudoaneurysm of popliteal
artery complicating a total knee replacement: a successful percutaneous
endovascular treatment.
27. Karkos CD, Thompson GJL, D’Souza SP, Prasad V. False aneurysm of the
popliteal artery: a rare complication of total knee replacement. Knee Surg
Sports Traumatol Arthrosc 2000;8:53e5.
28. Davies AJ, Roberts DEA. Complication following a total knee arthroplasty. Br J
Radiol 1999;72:317.
29. O’Connor JV, Stocks G, Crabtree Jr JD, Galasso P, Wallsh E. Popliteal pseudoa-
neurysm following total knee arthroplasty. J Arthroplasty 1998 Oct;13
(7):830e2.
A. Pal et al. / International Journal of Surgery 8 (2010) 430e435 43530. Utukuri M, Harris NJ, Spencer P, RobsonMJ. False aneurysm following total knee
replacement: a non-invasive technique for treatment. Knee 1997;4:49e50.
31. Stanley D, Cumberland DC, Elson RA. Embolism for aneurysm after knee
replacement: brief report. J Bone Joint Surg Br 1989;71B:138.
32. D’Angelo F, Carraﬁello GP, Laganà D, Reggiori A, Giorgianni A, Zatti G, et al.
Popliteal artery pseudoaneurysm after a revision of total knee arthroplasty:
endovascular treatment with a stent graft. Emerg Radiol 2007 Mar;13(6):323e7
[Epub 2007 Jan 10].
33. Hagan P, Kaufman E. Vascular complications of knee arthroplasty under tour-
niquet: a case report. Clin Orthop 1990;257:159e61.
34. Kindsfater K, Scott R. Recurrent haemarthrosis after total knee arthroplasty.
J Arthroplasty 1995;10(Suppl):S52eS55.
35. Calligaro KD, Dougherty MJ, Ryan S, Booth RE. Acute arterial complications
associated with total hip and knee arthroplasty. J Vasc Surg 2003 Dec;38
(6):1170e7.
36. Abdel-Salam A, Eyres KS. Effect of tourniquet during total knee arthroplasty:
a prospective randomized study. J Bone Joint Surg 1995;77B:250.37. Klenermann L. Is tourniquet really necessary for knee replacement? J Bone Joint
Surg 1995;77B:174.
38. Ninomiya JT, Dean JC, Goldberg VM. Injury to the popliteal artery and its
anatomic location in total knee arthroplasty. J Arthroplasty 1999 Oct;14
(7):803e9.
39. Farrington WJ, Charnley GJ, Harries SR, Fox BM, Sharp R, Hughes PM. Position
of the popliteal artery in the arthritic knee. J Arthroplasty 1999;14:800.
40. Rubash HE, Berger RA, Britton CA, Nettrour WAS, Seel MJ. Avoiding neurologic
and vascular injuries with screw ﬁxation of the tibial component in total knee
arthroplasty. Clin Orthop Relat Res 1993;286:56e63.
41. McAuley C, Steed D, Webster M. Arterial complications of total knee replace-
ment. Arch Surg.
42. Currie P, Tumball CM, Shaw TR. Pseudoaneurym of the femoral artery after
cardiac catheterisation: diagnosis and treatment by manual compression
guided by Doppler colour ﬂow imaging. Br Heart J 1994;72(l):80e4.
43. Parvizi J, Pulido L, Slenker N, Macgibeny M, Purtill JJ, Rothman RH. Vascular
injuries after total joint arthroplasty. J Arthroplasty 2008 Dec;23(8):1115e21.
